How Is Coronary Artery Disease Treated?
Coronary artery disease can be stabilized and treated through healthy living and the use of medications to control risk factors and symptoms. In some patients, the coronary arteries become more severely blocked and require a revascularization procedure. The 2 procedures to manage a blocked coronary artery are to implant a stent in the area of the blockage (angioplasty) or to entirely bypass the blocked segment of artery surgically (bypass surgery; Figure) .
Percutaneous Coronary Intervention (Angioplasty)
Percutaneous coronary intervention (PCI; angioplasty) is a minimally invasive procedure in which a tube with an associated balloon is introduced via a peripheral artery (either the femoral artery in the groin or the radial artery at the wrist), avoiding the need for surgery and general anesthesia. The balloon is inflated in the area of the blocked artery to stretch it open. In most patients, a coronary stent is then placed. This spring-like looking device helps to keep the artery open and reduces the chance of recurrent narrowing. Approximately 15% to 20% of patients will develop renarrowing of the artery requiring a repeat angioplasty procedure within 6 to 12 months.
Stents may be coated with medication that reduces the risk of renarrowing. To prevent clots developing in the stent, 2 medications that inhibit blood platelets are needed for up to 1 year after the procedure (usually aspirin plus an additional blood thinner).
Coronary Artery Bypass Graft Surgery
Coronary artery bypass graft (CABG) surgery is a major surgical procedure requiring general anesthesia. In most patients, the procedure is performed after opening the chest through an incision through the breastbone. Veins taken from the leg and an artery taken from within the chest are used to bypass the coronary artery blockages. The bypass grafts have a high chance of remaining open in the first 5 to 8 years after the operation. However, by 10 years after the operation, about half of vein bypass grafts are either blocked or have developed a severe narrowing. In contrast, arterial bypass grafts are more likely to remain open. Although repeat bypass surgery is possible, many patients with a blocked vein graft can be treated medically and do not need another operation.
When Is Angioplasty or Bypass Surgery Needed?
Improving the coronary blood flow by either angioplasty or bypass surgery may be needed in patients with exertional chest pain not adequately controlled with medical treatment. Either procedure is successful in eliminating pain and improving the quality of life. Patients who have had a recent heart attack have better survival if the blocked artery is opened early after the event. In patients with damaged heart muscle and multiple blockages, bypass surgery can prolong life even in the absence of symptoms.
Choosing Between Angioplasty and Bypass Surgery
The heart has 3 major coronary arteries, each supplying a different area of the heart muscle. When a single artery is blocked, angioplasty is often preferred over surgery, because it is less invasive and allows faster recovery. When multiple arteries are blocked, a decision must be made between angioplasty to the multiple blockages or bypass surgery. Sometimes arteries are blocked in such a way that only 1 revascularization choice is possible. For example, arteries that have been 100% occluded for years may not be amenable to angioplasty, and in this case, surgery may be the only option. In other cases, patients may be too frail to withstand surgery, but may be able to more safely undergo multivessel angioplasty. In many patients with multivessel coronary disease, both angioplasty and bypass surgery are technically feasible. There has long been a debate as to which procedure is best for such patients.
Which Is Best? PCI or CABG?
There have been several studies comparing angioplasty and bypass surgery in patients with multivessel coronary artery disease who were good candidates for either procedure. For such patients, without diabetes mellitus, angioplasty and surgery provide similar control of chest pain and comparable survival over 5 years after the procedure. However, angioplastytreated patients have a greater need for repeated procedures.
An early study comparing PCI with CABG suggested that in patients with diabetes mellitus, CABG was associated with better long-term survival than PCI. Since that time, there has been considerable debate as to whether surgery truly is better for patients with diabetes mellitus. 1 Recently, this initial observation was confirmed in the largest ever study comparing PCI and CABG in patients with diabetes mellitus. 2 This study showed that in patients with diabetes mellitus, CABG improved survival by one third over 5 years, compared with PCI. The need for a repeat procedure was almost 3-fold greater in those who had PCI. The benefits of CABG came with the cost of an increased risk of stroke (5% versus 2.5%) that usually occurred during or shortly after the operation.
Why Should CABG Be Better Than PCI?
Neither CABG nor PCI completely eliminate heart attacks in patients with stable coronary artery disease. However, CABG will often restore blood flow to a larger amount of heart muscle, because not all coronary blockages are accessible to PCI. Recurrent narrowing of the artery is also more likely to occur after PCI. Bypass surgery also likely protects the heart, and prevents heart attack or sudden death, even if a coronary artery suddenly blocks.
Should All Patients With Diabetes Mellitus Needing Coronary Revascularization Only Have CABG?
For the patient with diabetes mellitus needing a revascularization procedure for multivessel coronary disease, CABG should usually be considered the procedure of choice. However, individualization of treatment needs to take into account the risk of CABG and patient preferences (Table) . After carefully weighing the evidence, PCI may be the choice for frail patients and those with a higher risk of stroke.
After Revascularization, Medical Treatment Remains Essential
Revascularization with either PCI or CABG does not change the atherosclerotic process. Progressive atherosclerosis may cause blockage of coronary arteries, stents, or bypass grafts in patients who have had a revascularization procedure, and cause a heart attack or recurrence of angina. In all patients with coronary artery disease, especially those with diabetes mellitus, measures are required to reduce the risk of progression of the atherosclerosis. Protection of the arteries includes strategies such as implementing a heart-healthy lifestyle, with smoking cessation, increased physical activity, and weight loss, as well as cholesterol and blood pressure control.
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